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ABSTRACT 

PURPOSE: To form a high-resistive impurity region (HRD or lightly doped 
region) in a source/drain region in a self -aligned manner. 

CONSTITUTION: A first anodized film 106 is made to grow on the upside and 
side face of a gate electrode 105 by a comparatively low voltage. A second 
barrier-type anodized film 107 may be formed on the side face and upside of 
the gate electrode 105 by a comparatively high voltage, if necessary. A 
gate insulating film 104* is etched through the first anodized film 106 as 
a mask. The first anodized film 106 is selectively etched. When an impurity 
doping process is carried out, a region under the gate electrode 105 is not 
doped with impurities, and regions near the gate electrode 105 are slightly 
doped with impurities and turned into high-resistive regions 109 and 110 of 
low impurity concentration. Regions apart from the gate electrode 105 grow 
into low-resistive regions 108 and 111 of high impurity concentration. 
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y-f h«« 1 0 5 Htttt«Hfilr>«ETJl*-7 
X&fg 1 CDMSR^R 1 0 6 *y-f h*«©±ffii5«fctf 
fflS figfi $ -fr 3 . &£ irj5£; £ T tt Jt ft ^fffTA* 
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tLTy^f MfiOKl 0 4' *x-y?>^T-5<, IB 1 © 
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y-f HtSi, 

y-f httS©TK#ffiT5*t4£fcttilKlWc)ttt©?- 

lfflEffiSfl«*©tt«fcKttSnifc l#©ffii6«*tt« 
«*££#U fro. 

y-f h«6iiiJl©jSgI5ttMiB{SStit^M^lffi«c<i:^jg 
SFFtt WfB* t ©flfc » £ tt-t © jfig \z Z> Z £ * 

mckb 3 ] m&m i ic*5^t. «y-f 
[«*iS4] ie«»iii±fc»is*nfc»i)ih5>^ 

mz&mmm%i<D9vm iz m w- *> n&fij^t^«««* t 

£WU fro, 

ffiE«JS8l**M&flH«tty-f hlft«K©fcH»«KRW- 

en, fro. s*«aat^tt*flH«»a^u-tJ-f kkj:o« 
fgi©*&a§i£, ffiE««K±fcy-f h *«#»©*« 

£^ft-?ftJgfirr-5SI i out. 

mrtsy-f ni«»tx7f>yu, y-f h«a*»dc 

■TaS2©l8i. 

»«HMbttJie*l«T*IB 3 Olg <fc mFgBSg 1 ©MSI* 

BfifBm i ©»«»fctt»*a«W£i»5S-rs* 5 ©is 

waay-f h«s*$«ttfy-f h*£aK£vx*£LT. flu 

ess s \z ma w k n s *> l, < « p m © ^se^iTt* * m 

M©f£§3*?£. 



tsioietwR*. «i8ar6HaR±»c y-f h*«*m©*Bt 

«r-tn-^n»j*-r*ft 1 ©met. 

WEy-f hmatmsxy^yu y-f h*a*jg*K 

T3lg2©Ig£. 

r?r, iibtty-f hmM<D±M3o£tf&m\zm 1 © 
Wsmmtmmzi&mtzm 3 ©ig£]tufefg 1 ©msb 

ftJ&JlSrVX^iLT. ffiE$ 1 ©IftWBISXy^vy 
•»**4££KJ:oT?SttJi©*ffi£»HitU«>, y 

-f n(fi»Btr*sB4©iet, 

BUSEig 1 ©»&Kfc4MI&iMRmic|$£-*-S$ 5 ©IS 

^ffi{c->u-9-f F*»j«-r*fc«&©*««it*«*s 

£»4©lg©IH]fc. y-f Mi*»itftt4Cil: 

ct o ta* u -^©m 2 omMmtmzM&Tz zt&& 

«£-r*¥*#««©fP8b&ft. 

— tr- 1> l < snirr* c: £ \z ± ^ t**e 

T. i!uf3Stt)i<hitfIfB&S$lg©RJfcte, U-lf-fcL, 
»«t-r***#SEB©^f!*ffi. 

»*^7(C*3V^T. f 6©Ii©i. 
P S L < ttNS©^M#J7C^?r^ -5 Z. t JC=t 0 , 

M©i, SSJ6tt^>E«ffl«±©y-f M6»K* 

i 2 ] mxm 6 sfctt 7 tc^sv^T, m 1 ©b& 
^^EniD-r-sc: tic j:oT#6n-5 d t*»«t-r** 

»^g«©f^®!*feo 

.It*S13] »*^8tC*3V^T. A'Utf©S2© 

ma»{b«n« p h = 3 «±©«»»jat+-e«at*B«ni 

r -a d t tc «t o rt# *i -s n t 1 1 z> *mw-&w 

[0 0 0 1] 

[g||±©^Jffl»Hf] *56BJ«, *vX<P©lfi»»». 

Lfc«»<ss©ifti»aiffi±^jBj«sftsie»y-f t-^h^ 
>->*X^ (TFT) *«ttf-t©f^«*fticBB-ra. *^ 
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*l 7 5 0 < Ci^T©^7Xa«±iC®fi£^n-5TFT(C# 

-^cd r & t- ■< h u ? x -w * - z?± >+>-- mom 

-So 

[0 0 0 2] 

aassiw ^-i?t>f-<e©iftoB«T, tf 

tc ffl ^ fc * a B H lS^ T F T ^ &t) r> T . J: 0 « 
IH*»«©KlrilSftSI*TFT*«BB5fi$nTV»*. 

ffiffi&itfTOftltHtt (K«»tKU>f> (HRD) feL<« 
ffilflSKH> (LDD) ) Jft^ui^t^n 

■aT. TFTfctt*P*-r^*IBH***<*t>fc. 

[0 0 0 3] 06iCtt, SSiTffll/^ftTU-SHRD 

tii.6 0 1±('T*J^6 0 2£ffiJ/&U 

6 0 3l:«toTMtS. fbt. c©i£ttS±K:Kfl; 

a*<s©«»ic«toTieiMj[g!6 0 4fe»riE-r*. (0 

6 (A) ) 

[0004] mz. ?4 h«@6 o sifi&mB&m m 
^©**6*ba»>K—t:>ifsnT^*) *>9>&)v* =j- 

(Ch*-tf>^»©'>^:^igffitrC^:^M#Jffi« (HRD) 
6 0 6, 6 0 7 ;WSttJf 6 0 3 KUgjSSft*. ^ffitoft* 
*XStlft*»ofcy-f h««©T©«tt*flB«tt^lr* 

i^>7 p ^©^ilS(r c toT. h'-tf>y$n^Mt»© 
SHtflstfis^fcton*. (06 (b> > 

[0 0 0 5] ^XTCVD, APCVDfCOf 

ftfc«toTRflsa**©«M»K6 0 8fe»ric (06 

(o ) u ^n^s*ttx>7^>^-r^citcctt> 

T. y-f h*ff©«ffifcRttUTfflg6 0 9£»fifcT 
*. (H6 (D) ) 

-MX. pftf. -f*> K-t!>i» r <S5©^aKJ:^T3Ftt 
*7C***AU y>f h«S6 0 5*J:tffl!ffi6 0 9£ 

(«ifflW^*fi«l(fi«, y-^/HK>«*) 6 10. 
6 1 l#f£t£Jf6 0 3 iC^fiSStt-S. -5-UT. U— tf— 
t)l<B77'; •>^7>7 p ^©^jg(C«fc-pT. K-tf> 
^Snfc^*E«©Sttft*«*C«:t3ft*. (0 6 



(E) ) 

[0 0 0 6] mmz. JHQt&R«6 1 2*#fifcU $b 

5^ h*— JH£#fifcU 7JP5^:^A<f©^««»fc«fc 
oT, V— X/ KL"f >JCffific-r-5ES • *® 6 1 3. 
6 1 4£jgfi£-r-§>. (06 (F) ) 
[0 0 0 7] 

^m^BSS K 43 -5 L D D f£§3 :/ n -fe X £ ■€■ © $ $ Hf 
[0 0 0 8] Jg l tf-^©fii#ticJ:-5^M#)© 

a*©**#*«iittK4sv»Ttt3F*e«7c*©stt 

*IG«©ettfctt*«tti*Aj&»£TI*7 L-T^Sitft 

[0 0 0 9] L^L&^ib. #l;^7XlS±OTFT 
KfcHTtt, 2S«©ilflE#J*llA»6JII7r:— 
uilJlL<. l^feW U— tf-7x-;k 755»-> 
a7>7"7^- Jl/ (RTAJ&5HHRTP) fCUSS;*'*) 
SA4t». L^L&^<=>. £*i&©^fttt»JS»Ha»» 
KWCT^SftSfc*. 09*. tf. tM6 0 9©T© 

^©S (c 7 x - ji/^&g £ & 3 „ 
[0 0 10] £2Kftl£©Jgj$©BIE£-?&<5. ttflUil 

6 0 8©J?$«0. 5~2/imfcib5 0 If, «S±i: 
18tt<E>n-5Tti&B£6 0 2©JP£tel 000~3000A 
T&-5©T\ Cl©x-y7 c >^I^lc:*DliT^oT. Ttfi 

<*•). #ID^fiTLt. TFTOffSCfflViSnS 

3©T". Cl©J;-3&?F&te<i7J, W4^tM>Ii:$ 

n/t. fflfi©B*J^-i:tt±tf*;:tfeJtu^i 

fcTfcofc. Z\tHtK^^^>X.y^>Cf (R I E) 

T**fc*fc7 r 7Xv©«»ft«gf8l*«ffl»T?*ofc«»6 

[0011] ffi&ft^tGttfttt© K K >tti§SigtSi©£: 
J6. *©«*"Ilia:l8»5»E<rSi^BJi«»S]5<, ±12© 

cr&fe-fe. 7*uyy77^-£jfflWui&<fi 
«, 2B*fitjnfc*«. c©K-tr>^igfcs«6-r 

[0 0 12] *«Wtt, ±E©«fc5&WIJ!l«»ftL. =fc 
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(BSiftftKK >. HRD) SrWr&TFTtCW-f -5. 
CCT, !Sfi{fih'H> (HRD) tH5f^T5 

T> *tttt«gttlt«WKV>t>©©. ft*. Sift 
[0 0 13] 

*T?. *5fiWT?tty-f h«a©HMIBMk«©¥il:KJ:-3 

r^fig * n£HM:4feji & «att Kfli ^ * c: t t -r 

A. -£©»£*> 1 0 0 0 AJSTFOSt^ 5 

0 0 0 A^±OPVife©iTi|ij£<. Lfr&isg— KJgfifc 

[0 0 14] V»to«J»5AU-Va!©»a*<b«&f47 

•y & * © X >y ^ -V y V X" fc Vf tl tfx >y > if £ n& ^ © 

K«fc:?TaK«l;:xy^>yatt*. n©fc». TFT 

(»(K) aa-r* it^-c 

**©*«#«-*?**. au^s. znnrntbrn 
mmtm\t\iy-(jLy^yifvitmsbTx.y^>if^n 

}c<^ 0 Kfca*£©Xy?->yfc::fetr»TttjB#? 

u ;i©xg*ggffl-r-5^<i:(:<koT, .to-B. mn 

[0 0 15] B 1 tt*J8WOl*»a:IiSwbTt> 
*. £K 1 0 1 ±fcT»lft«K 1 0 2 

$ SKfgttg 1 0 3 (*%WT'\tm%i 

*. -tLT. £tt£«oTlMfca*£©*rftfc.l:oTie 

8*ti 0 4S«adcU 3&fc»aiwt"ii!6&*mfcJ:^ 

©^m&T^Sx^A. *>^;k 

[0016] *5£WT-\z. ztizommzmnx'tiimL 

JB£U:H*ifc2HB*li6©y'f HMtl/tt)J:tJ. 0»J^_ 
tf. 7;U5x*A±KSKL^ 2 JB«iS*>£ 

te^>±f::7;U=-X^A£fi&;t2/B#tigT&-3„ & 

ftJltntfin. *LT. £©»ai&fl:*nil&*«l*/t 

-t*. (01 (a) ) 

[0017] wz. y-r vmm i o 5 izmmmm^T-m 



m^mati>z.tizj:-z>T^f'i hmS©fii|Blc#?LM© 
»iKft*10 6*»)«t4. ilOlIHitftlStt. 3 

~2 0%©^X>iEfcL<(S->i^^, *$g?, # D A 

{C«0. 9~1. 0T&3. ^©^-&(Ctt. 10~3 0 
vm&W&m&T' 0 . 5 w m£t±©JPlr>»aBMfc*S» 
fiET*i:i:A«T**. (01 (B) ) 
[0 0 18] -tbT, K5-flyf>fS. 5i7hl 

£»T%>«fcH. L^U *£te -2*SD tt©«j& 
V>„ ^©IBfcttRftaBM&Krl 0 6i3«t^y-f h@@l 0 

5 lcBfcn&«tf©T«©fft»K (y-f h«MW» fctt 

teauni o 4j&*fls£*&±j««-£-r*»£K:is^T, 

K5-fxy?->yffi<fcfl!v>s«-&fc:tt. 7y|JS (Mil 
«'NF3 , SF6 ) fflX7f>^X^fflHT, F^-f 
x-y?>y BMti£3ir?&£f&IUKl 0 4 

tt**<xy?->y£tt<&js*, BMbT^ax^A. 

^©TiSll 0 4*aR«jK:Xy? i >y-eS*. 

[0 0 19] ->x>y hXy^>^{C*3^Ttt. 1 

/io o ? ymmny yM&tDX.yT-^y hSJB^tltf 
«kv». £©»£fcfc«fcJi*Ta*lft»ftl 0 4ttSMi 

;k ®^<t:^^>©x-y^>^i/- Mi+a-fc'hS^©"? 
MUWRl 0 4SaS?Wfcxy5 1 >^T?#*. (01 
(D) ) 

[0020] *■©«. mmmty>) 1 o 6 ^i^*-r^o x 

tt. «©IS^»Sl^. L^b, mz. 

-f h*«J&«7'Jl'5x»>A©«-&fctt«»*©Xy^^> 

htic3~io%fflim antt. aiK^snfcx 

t» y-f h«a©fflig*«k^±wK/tui'a!©»a»fli 
fti07 $»ttr*s< d©»aitfl;xlic*tr> 

Ttt. «HP»«©pHf4 2ei±. »$L<«31^±. $ 
e»(C»^L<«6. 9~7. ltfiiiK ^©«t5 
^C^S:#'5»C«T> ; &XT^©T;i/* , J^ffi^ffl^T 
4 , ft^-fr^<fc^^. ^©=tp{cLT#^tl^)|^ai?{b^ 

©©$«y< hma i o 5 i*f[S]©«ai:©rigi'EniD$ 
n ^> mBE©^c * * k «t t> xi*^ $ n s . 
[0021] ae-r^^ts. ;tut9©»««ft*'«ffl 
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\Z/V) *S©»ffilMb<»a«-e**©T?ttfc< . A'U -VS 

©HMMMb* i o 7 \*&jinWiMwtik® i o 6 ty-f h 

«il 0 5©IBK»lS$*l*Ci:-C*-6. ±8B©*»3S 

10 7H j^®f^©X->^Y>hTfi*MW{CX^5 L > 

-5. (01 (O ) 

[0 0 2 2] R±©I@(C=k^T, y-f h*SWTffliJIC 

ww.mzm&.mi o 4©-gc u^t. cn^y-r bmm 

#-5. ^LT, £©y-f MftlHBl 0 4' tt, fcifet 

g>nnmmmtmi o eorflafc^ffik-c^fcoT. y* 
& £-r. /n* u irsiNiattfttt i o 7 s y (Dmmrcim 

aE«E-&«fcJBJdians©T?».5. 
[0 0 2 3] E©*iT?ilQ»LifcNffl*>U<ttPa©3F 

««) 108. ii y-r mm* 

Ml 0 4' *«?¥frr5fiH*T?tt. £©y-f htfiWR+K 

a an, *ft*aBabfc-f*>o*3&»*iiM*: 

fcffiA£*l*fc«>, *©^*>ftA«fcMB»Wfc«<l>L 
T. ffi«ft<07Fffi«(e« (i^fita^F*6tlffi«) 10 9, 

1 1 oftt&rtstts. &X&©;ftt4M6tt 1 0 9, 11 

o tM»m<D^m<^mm. ios. m ^©^M^iiis 
o. 5~3tif. m#o^*«/jxav». $Lfz. y-f 

ft£H*&att£MJfrS££C±oT*ttW©*Steft; 

«Cl@Tt»T*5. (01 (E) ) 
[0 0 2 4] 

[fffflj £©«fc3K. *%91Tttn&tt:TOGttffilft©«E 
SNHiBMb*l 0 6 0JP*yKJ:-3TaSSE^WtC«!lW 

f*;i£i::*HRa»a*. *ut. *sty-r h«a»gii 

0 4 * ©JggB 1 1 2 t^1&tn.mi& (H R D) 1 1 0 ©ig 
8B1 1 3 SAMS-aS-fr* i6l:SLt 
«E*©;fri*Tf4£©±3&««£*fcTfflffi©ffi©ttW 



[0 0 2 5] £e>»c, ±|2©ied^t>W&d^J;5 

aosttftioxefeiiHiofflaTSfty. d©<fc?{c#fg 

»8tt£i««>*£ij&*TS<5. HRDtifficJa 
<fc, 4s«fctf, £©ffita©fc#Kl/^>*JE©i£T£#£: 

SEt«to. h** 'j-v©%^^w±t#. m^mm 

fc. *aWtt£©*S**IIUBS-*K:**U SSS 

-&M{C^fi£Sn-5 0. 1~1 (( mifii©H RDt, V— X 

[0 0 2 6] Sfc, *5EMfc4S^TttH 1 ©Rttttfb* 
1 0 7©P$5rja«){'fiJfflT«>C<»:{C«toT, y-f bit 
«©SBffli:^««»fR«©tt«M«ttt*K*HT?**. 

^©0ilSrlI|4(c^-r o -f^O K-tf>yffi C/ 

7X7 h*— tr>yt"bVi5) ©«fc 5 fc-f 

AftS<»i'6S^-p*«OT. ^*fi«©«t*^©i2:** 
0 0»f3. Tfcfe-&. -f*>©JtA(*aPSeK© 

«i*^©i£*«o*«^,a*n*. £TF©0n?tti§ttg 4 

0 4©Jf ££8 0 0 A<hT&. 

[0 0 2 7] Lfc^T, i4 (A) K^TiS & 
JR©y-f MI4 0 1 ©ftffl|£»SKfl;tt4 0'2 (0 
1.10 8 iC*fj£) ©/S£ («Atf 8 0 0 A) #«ttS 

4 0 4ii^eg©i?$Tfeti«. {^<^:^^:y'f h«a4 

0 1 ©«gB4 0 5 t&mttt®.%)mt&4 0 7©®g)5 4 0 
6 3S«a>S: t) fe-fti", (iftfeL&lr*— 04 
(B) ©J:5t3^aK-fb#l4 0 2©/P^*i. 0 
0 0 Aiffittl©!^ 8 0 0 Ai 9 y 
•f h*&©S&gB4 0 5 &!«l^t7ffi<nM«t©lB%4 0 6 

\zw>mmt®4 o 2©jp£#/h£<&nfcf. y-r i>*a 

iO*-A-7y^lt 0 4 (D) ©ioicy 
MI4 0 1 ©«HK»ffi»ft»3J«#fiLJa:«r»«JBT 

[0 0 2 8] -mz*7*.y htt^T'tt. iSWlFl'J-^ 

iii3|!©#JW»Cffl^6nSTFT (BEST FT) ©«t-5 

'J-^««£©^itt^Ci««ifcBi:$n*fflJ*KiBL 
Tl»S. L*»LttJ&«6. HRD©SBWT?»flfeLfc*y h 
* -v 'J -V **»ffi»fb4fc ic K v v ft Z> Z. £ JCJ: o T . 

*<b-r-5tto^t>^t>-a-»-3. 

[0 0 2 9] /N*-7-yy«§l© ; b©-C«±ia©J:5 
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fifty h** U^© h?V7iZJ:2>'£it\tffi'J>l,. S 

3 *€rtt**e»ii*cofi*s 

x©^jaiHiss(cfc*,^e,n-5)TFT (K7<a-tf 

T) KjgLT^So m»ICffifflT*TFTtB4 (A) 

- (D) ©1/^*1.© t>©<hT-5#>te. TFT©fflj£l;:J; 

[0 0 3 0] 

[£ffi0U] C£ffi0!l) El K#£ifi«*jS-r. S 

S« (3-">^7 0 5 9, 3 0 OmmX 4 0 0m 
mfcKlilOOmmxiOOmm) 1 0 1 ±\z~fi&ffi. 
{til 0 2tLTS$ 10 0-300 nmClMIR 

TEOS t^5XvC VDST»* • tl 

[0 0 3 1] *■©», ^5XvCVDfe^LPCVDft 
KJ:oT#ft»£*BtS3 0 0-5 0 0 0 A. »SL< 
«5 0 0~1 0 0 0 AitfiU CtliE, 5 5 0~600 

^IT. £©<fc?{rLT*S,Ste£Wc3£fiiM£/^-x 
>^ 0 3*JB^Lfc. 
XAW*iSK:«koTJP£ 7 0-1 5 0 nmO&fc&iHR 
1 0 4 ZMtfLVtZo 

[0 0 3 2] -?-©^ I^flOO 0 A- 3 nm<DT)V5. 
X<7A (lwt%0Si, fcKteO. 1—0. 3wt 
%©Sc U#>v"7A) I^h-Aif 

SX-7Aig|£/^-X>^ Xy5f>^U y-f Ml 
1 0 5*»J«Lfc. (01 (A) ) 
[0 0 3 3] £&K£nfc«*tt«pT?««Efc«i;T»« 
StffcU m2 3000-6000 A, MZ-IZ* JP2 5 0 

0 OAoHiiftKl 0 6£ffiJfi&Lfc„ MBttftt*. 3 
-2 0%©?X>&fcb<ra->3'^ ^OA 
R. 86»*©»tt****ffl^T*JiJ&:^ 10-3 0 

T«pH=0. 9-1. OCva^SI (3 0t) * 
Ttffi^lOViL, 2 0~4 0*K WttRfbLfc. M 

1 (B) ) 

[0 0 3 4] ^(C. WtflMP*«4 , fc*S^T, 7-1 bm 
»S^SftfcpH = 6. 9-7. l©X^U->^ 

fl»«©iHij: 0«^##JUfr&»ftK#»snfc. £© 

y-f htt«©±H4i«fctfffliBK:AU-^g©»«» 

ijntt£E»:hte»JL. aiJnmEEdU 5 0 VT2 0 0 OAcDRg 



y^«D**SKJ:oTft*Litjft*. 3 0 0 0A£U:©AI 
*OHitfl:*S#5t:H:2 5 0 V£U:©J«*ffifl*&K 
TS> 0 > T F T<D4#tttC«J^S€:B:«TOT 3 0 0 0 A 
HTOffSitiutWSI/K **M0iJT'«8O~ 
1 5 0VJT±#$t, &££-r&»SBtfblft 1 0 7 CD 
JPSKJ:oT*JE*a#iL;fc. (01 (C) ) 

[0 0 3 5] tot, ^^^x.y^yifmizjz-Dxmt 

09*. tf. 

LTc F4 sftffi-rn«wtt«x7f>y$n 

»<ta*m o 4©*atxy3=->i?sn-5. 
&nm.mmmm 1 o 6 ®ToKfta*K 1 o 4 • ax 

7f>^nfl3^.fc. (HI (D) ) 
[0 0 3 6] *©«, «&. El». SS»©fi**fl3V»T 
IIHMtfclOeSXyf^bft. ^©x-y^>^T 
0 6CDWXyf >i^Sn. Xyf>^ 
U— htt»6 0 0A/»TSofc. ^©T©y-f h*ftg: 
1104' Life. fLT, -<;f>h*-fcf 

>^ffi{Cd;^T, TFTOgtfI10 3C. y-f h*H 

7) ^.t^y-r hietaKi 0 4* ^x^iitisi 

^WC^IIiftSttAl/. «JStt*tttt«« (V-X/F 
>««) 10 8, 111, ffi&ft^fftlfefttt 1 0 

9, llOSJBricUifc. H— K>^XtUTJ47*X 
(PH3 ) SfflUfcfc*. N^©^^^^ 
ofc. Pffl©*tt«flH«£»J*-r*»Cf4^#7>' (B 2 
H 6 ) — hf>y#;*£LTJ8^fttt.i:V>. h*-X*» 
tt 5 X 1 0 14~ 5 x 1 0 15 c m-2, iraj£x*;i/^-te 1 
0~3 0kVtLfc. ^©^. KrFX+y-7-U-lf 
— (i£ft2 4 8 nm, _/i;i/X(i2 0 n s e c) SrHgStL- 

[0 0 3 7] SIMS <n#C-f ©^m 
iciSt. ®«10 8. 1 1 1 ©^MftSStt lxio 
20~ 2 X 1 0 21 c m-3, m®. 10 9. 110 Ttt 1X1 
017-2X1 Ol8cm-3Tfeofc„ K->C*iM¥Ttt, 
HU#tt5x 1 014-5 X 1 Ol5 C m-2. &#«2 X 1 0 
13-5X10 l4 cm-2fiofc. ^©fi^fcty-l' hiififg: 
1104' ©W^{C,toTfcfc^$nfc©T^oT. — 

**£*MH«©t>©«fc9 0. 5~3«r*#<&*. (mi 
(E) ) 

[0038] sac. ^sicjimt&ft« iut lt, 

CVDffiC«t-3T»{ba*«l*J»$ 3 0 0 OAML 
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J*U 7JtS = !>AS«-tillS. 116£J&fi£L 
Jfc. $ ?>^2 0 0~4 0 O'CT-^TZ:— JK&iJC&o 
fc. &>.t\Z£-DT. TFT^rtSnft. (HI 
(F) ) 

[0 0 3 9] H 1 \Z^Lfz^m&m^T. 1#©S«± 
C«ft©TFTSJ!fcfcU;fc0!ISBI5 (A) C*t. £© 
0ilTttTFTttTFTl~3©3-oS:JgfigLfc. TFT 
l*it;2liK7<^-TFTtl/Tffltie.n4t)© 
T\ 0 1 ©Mffftfb<Kl 1 0 8 fcffi3-r*8Mt» 5 0 1, 
5 0 2©JP££2 0 0~ 1 0 0 OA. 0H;U£5 0 0 A© 
S*Hfc©£:U y-f h«a<t««^t«« (HR 

D) — A — y v !7°<t75:-5cfc 3 tC L)fc. TF 
T10PK>tTFT2 ©V — XtSrSt^fCftij^U 
Sfcv TFT10V-X$i*L. TFT2©K^-f> 

ui/fc«s*f. jsfflisisstUTra. cotefcbssar 
«fc o u c m o s may [pigs t -r n « «t ^ . 

[0 0 4 0] — TFT3aifTFTtLTfflV^ 
natfflTSO. »MMfc«|5 0 3*2 0 0 0A£JP< 
LT. t7t7httl (04 (B) frttJS) iU U- 
^mStSrSPf&JLfc. TFT30';-X/h'K>llffl 
I TO©I$lM5 0 1 f£jg$c£*lT^5, d© 
J:3fcl»ffl»fl:««D*SSraEASfctt. *-*Vfft©TF 
T©y-f h**©*ffi£»S^fflfflT?#S<fc3fc*Mtb 
Ti3Wtf«kVi. TFTlfcJ;0:TFT3l4Nft 
^MTFT, TFT2llPfl'^HTFmi.. 

[0 0 4 1] [?HS£0!l 2 ) l§l2{C*IIM^J**-ro s 

-r, <ea*iii**-r*aE« (^jA«n-->^7 o 5 

9) 2 0 1±(C*M«SJ1© (A) . (B) OliSfflU 
T, T«M2 0 2, Attttg*¥WMHtt <M*tf 
JeiittS*¥*tt:) 2 0 3, mtm*Mk2 0 4, 7^5 
x^ASI (JS* 2 0 0 nm~ 1 urn) t^sy-f YMM 

205 ty-r vmm(D±Mii^umm\z^m<Dmmm. 

\\M (f$3 0 0 0A~lym, #J;L« 5 0 0 0 A) 2 
0 6*»fi!cUfc. (El 2 (A) ) 

l/T, H16«liPI«t/XU^a!©»* 1 0 0 0~2 
5 0 0A©»«»fb»2 0 7fc»(fcLfc. -tUT, 
■f x-v^>^ffi(c«k^.T, mffiMit<®)2 0 6£VX;7£: 
LT^tS^2 0 4^§eS'&W{CX-y5 L >^L, y 
<MfiWt2 0 4' SJKritLfc. (02 (B) ) 

[0 0 4 2] S6ICC©AU-\'S!»a*<bK2 0 7 
X^ilt, ^aiHIlftI2 0 6^x->^>yi^* 
Ufc. ■€■©». y-f httSffi (2 0 5, 2 0 7) 
y-f M&RM2 0 4 ' SVX^tLT-f*>K— bf>^ 

0 8, 211, n&ft^fGttlfitt 2 0 9, 2 1 0 £fl£/& 
Lit. K-X*fittl~5X 1 0 14 cm- 2 , iJOjimflEte 3 
0~9 0kVtLt. MiLTBMW:. (0 



2 (C) ) 

[0 0 4 3] £<=>»C, ^ffiKjgSft^JB. 9iA.it. ^ 

5?£A<S?©«ffl|, f^50~5 0 0Affl^> 

JK2 1 2€rX/^y^ffifc«koT±ffilC»J*Ufc. £©|g 
*. (Jm-ptt^^fit) 2 1 2tt«ifflK^W« 

M2 0 8, 2 1 1 f;i^#LTJgfi££ft/t= (0 2 
(D) ) 

[0 0 4 4] -E-LT, KrFX^y7-l/-if- (jgfi 
2 4 8 nm, r\)\,7J&2 0 n s e c) £Hg#tLT, F — 

t>^sftfcJFW«©ettft:ttt)K. &mm 
«^^» £j£ttJi©a*sEjfi;£-ii-. &mmm (- 

Z\-Q\tmk?-9y) ©««2 13,21 4£j£fi£L;t. 
U— tf— ©X^Jl-^— ^gtt2 00~400mJ/cm 
2 . £?£L<te2 5 0~3 0 0mJ/cm2 *«jg^T* 

ofc. £t, u— y-fiai#fipfctt*«*2 o o~5 o o 

[0 0 4 5] **il«ajT«±fE©io<. x*->v 

tUt^STfcfilK 7tt*L, I/— lf-SfflVi<5k:»fc 
-TttJSJtWrMa**^©-?. S»fcJ:-3T«flW*»««S»R: 

[0 0 4 6] /1JWl/-f-l;itTll Nd : YAG 

»f— <>■€■©* 2 Ki|jR©::i#Ria3ie, Kr 
F, XeCl, ArFffflX+^-OTt5Si^ 
*3fcU~»f-j&«ttJlT#*a«, AJWR©±iii3^6U— tf 

— tf-Ttfi, S««*6»il#UT"bJ:^. ^©*^(Ctt 

[0 0 4 7] g-fc. 7--;m, ^7 , e^feL<«jfi# 
^7t©SS*Tir «fc -5 5 > T^T x-JUcJ: £ ©Tfc J; t». 
7>^7x-;i/£fT51§£tCti, ^Bg|tffigffl^6 0 0 
~ 1 0 0 CCSSJC^t-Scfc^lC. 6 0 0"C ©*§■&«&# 
W, 1 0 0 0t:©*-&«icl 0»tBJ©7>^Si»*ff5 
ct^icT-S. ifi*^.* (^JA«1.2 iim©|fJH) lC«fc 

tl, #^XS1££-en@inf&ft-t£-f, L^fc-|5]©B9#tP?F 

[0 0 4 8] ^©^. i§^b*^<i:7> ; &x7<i:*<i:S: 
5:2: 2TI^LfcI'>? : >^W>I<Sl7f 

>^Lfc„ «aLfcett»t««ufca5»etn©^-^> 

K y-f h«6^2 0 4^gf«2 0 7± 
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&-5a<fc^>2 1 3, 2 14«l7?>^n?iW 

t. a#s-&*^4:*«T€r*. (02 (E) ) 

[0 0 4 9] flkftlc, 0 2 (F) K*-r«fc3»c:. ±®K 

jenietMto 2 1 7£lt. cvDtec«toT»fbs*K 

£Jp£2 0 0 0A~1 um, WAtf. 30 0 0AM 
U TFTOV— Vh'HXcn^i? h*— 
fiSU 7;l/5n^ASB|g • «i2 1 8. 219^200 
0A~l tf m, CT^.«5 0 0 0 ACDPStC^^Lfeo * 

#*3*©«£J:D I b&#'7?**©T, ffl^tt<Di«^=i> 

^^h*«»6nfc. ^OT;i/5X"i7A«ffi2 1 

8. 2 19iSft#lI«2 13 1 2 1 4 CD^CA* 'J 

««ttS:lRl±*-a:az:t««T#*. *HiS0*JTtt. aft 
$l^©->- h}giaW:l 0~5 0£2/D£&o£,, — 
tt&£i7l£toflra(2 09, 2 1 0 1 0 ~ 1 0 0 

kQ/atao. log*. ja»»i#tt3fl<A<. 

[0 0 5 0] *£Mffln?tt. iSffita^M#J^2 1 1 <h 
-f h£fUB2 0 4WSS15 2 1 5 £ffi&&ft*Ettri£tt2 1 

0 ii^mnP^m^mm 2 1 1 ©ssi?. 2 1 6 a-e- 

mmzz.(D^2 1 5t^jga^#;«^2 1 4© 

SMB£*fE»-a-ltL«e>fc*S*, 04 (A) ~ (D) 

[0 0 5 1] H2tSL.fcfS6ffil>T. ltS(©SI± 
fc*»OTFTt»(j6L.fc«ftH5 (B) ZL<D 
#JTteTFT«TFT 1 ~ 3 © 3 ^>£Jgfi£ Lfc„ TFT 

1 & J; 2 tt h* 7 -f A* - T F T iz L X C M O S \ t V tzffi 
fi£. C^Ttt-f >A-^lfStLTfflMftfe©T, 02 
©»«HMbtt2 0 7KffiiS?-*iMfc*5 0 5. 5 0 6<D 
JP££2 0 0~ 1 0 0 OA. 0!l;Ui5 0 0 A©i$Hfe© 

TFT3BMiTFTiLTffl^e.*15fc©ta&0, B§ 
ilft*S0 362 0 0 0Aif<UT. t7t7 htt 
ItL, >J— *««£MHMLfc. TFT3©V-X/H 

u-f >n,u<o—^\t i To©ias«is 502 Kssttsn 
n-en©TFToy-f h«a©*BE*sftaicftiiWT*4 

cfc^fCft-gSLTiStttfJ:^. fcfe. TFTIM^TF 
TSIiNft^iTFT, TFT2BPfY*MT 
FTT&-5. 

[0 0 5 2] *SIS£0iJT«-1'^> K-tf>^OII©» 
K7-*>BtJ«flt©ie*ELfca«, £©H#£i£KLT 



^>JBH£»J«UT. V— If— ^©flBftf. & 

[0 0 5 3] C£ffi0f3) Bmc#2&K0!l**-r. * 
M D-z>^7 0 5 9) 3 0 1 ±»cHJ£0iJ 1 © 

(A) . (B) OliSfflUT, T«lHMtIlt3 0 2, A 
ttlSBte¥»#ffltt. #J;UfJ£jft¥*#«3 0 3.®! 
<bam^3 0 4, 7;R^^AI <»S 2 0 0 0 A~ 1 
Mm) \Z&.Z>?^ hMM3 0 5 ty-f h^ffi©#MfC# 

unvmmmm ops 6000A) 306 l 

fc. (0 3 (A) ) 

IT, hsi^j 1 tmmizjvj^mnmz 1 0 0 0-2 

5 0 0A©NHHtfb<Kl3 0 7£jgfi&Lfc. *LT. h*^ 

L-TiMfc3£iltBl3 0 4€SHS^Wl:Xy5 1 >^L. y 
-f M6W3 04 1 &B&l;tz. (0 3 (B) ) 

[0054] £<e>ic. gunmumikwi 3 0 6^x->^ 

>^LT, y-f hlft«Bt3 0 4* ©-gc^@m-t±bJ6 
fc. ^©m. ^ffiKjgSte&JB. 0fl;U;£. J¥£5 0~5 
0 0A©f^>i3 0 8$rX/N" y^tefCJ;oT^®iC^ 
fifcbfc, (03 (C) ) 

KrFX+y7-l/-if- (M2 4 8nm, 
A;Wi2 0nsec) £88#tL-T. 5^ >£«&«© 
a^^SJC$-&. mit7*>iRm3 0 9.3 1 0£^fi£ 
L-/io l/-f-0l*M-igii2 00~400mJ 
/cm2, ffSL<H2 5 0~3 00mJ/cm2 7><jS 
Sfc, U— tf-RWt«rfcttai«t2 0 0~ 
5 0 0'C{CiP^LT*5< i. ^^>BI©flli*WiBIT* 

[0 0 5 5] d©&. m&fcTkmtry^-T 
5:2: 2 Tg-&LfcX-.y ^>y&TT iMfflIy3 L > 

(09*. «. y-f h«6WBt3 0 4 ' ^Hlitt3 0 7± 

0 9. 3 1 Ottx-y^>y$n75:^©T. JS^^-S^il 
t*«TS*. (0 3 (D) ) 

[0056] ■€■©». y-r H««a*s«ttfy-f hiesue 

3 0 4' m*iLT-f*>K-K>i'Sl:J:oT^ 

ffitt) 3 11. 3 14. iftS6t^FM#I«^3 12.31 
3?r^fiicLito H-X*«1~5X 1 Ol4 C m-2. Jpji 
lEB3 0~9 0kViLfc. ^»tL,TttMfflt> 
fee (0 3 (E) ) 
[0 0 5 7] -E-lt, S^K r Fl+y?-l/-tf- 
(iS52 4 8 nm. /1J1/XS2 0 n s e c) 
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(3 0 5, 3 0 7) ^VX^tLty-f h|ggti3 0 
4' &3Ly^>ifLtzo Z.tVi&f'l hlfe^Bt3 0 4* (C 

isc&ofc,, ^©igj?l. y-r h*«ffl©TBBK:©*Srfc 
ty-f hi£fft§t3 0 4" 
[0 0 5 8] ■€■ LT» 03 (F) it^-Ti 5 1~. ^ffifC 
»M*£W»3 1 5£l/T. CVDffiK«fcoT»fl;3£*K 
£JS$ 6 0 0 0 AjgJ&U TFT©V-X/HW>IC 
h*-;p£j§MfcU T^S^AE* • 113 
16.31 7£JgJ5Jcbfc. J^±©XStCct ot, TFT 

[0 0 5 9] 

>7i3«fctfl Is]©]/— !t*-T--Jl/. RTA^©ffittft; 
IglUoT, ftftft^fftMBtt (HRD) £»j«-r* 

ziirf-v^tz, z<DT.me>mmkizmm&&M&* tf 

*IEMTttHRD©fi*«a»T«fl!A<»J«*n 
[0 0 6 0] **WC*^Ttti04*tt*lRl±S- 

■&sfc*cj4, ct<9#<© K-tr>^i/— y— t— — 

JK RTA£i5;i&oTt><fc<. WLfc K— t>7© 
BR*>U~ tf— 7— — RTAOEUfcfciigiiciBjrr 

•&fc©T?ttfclr*. *5MB©TFTtt, ¥*tt4Mll5H&ftf 

7V h U *J*B«*©«^*g«K:**-r**5B9i©3& 
[0 0 6 1] *5BMC*J^T, P££:teNS!©^ 



7?5V 7V h U ^7 7>(Hlg§©ili^T FT t LT«V>5* 
^KW3ST*«. £©«££«, 15fflTFT3ffllSI 
Kft#lffflJI$$:TFTL TFT2£Hi;j3;¥£T# 
•5, 

[0®©ffiWiiffiaj] 

[mi] mt«iK«tsTFT©fp«i*ffi**-r. 

[0 2] *ttmK«k*TFT©f£«#8;SS-r. 

[13 3] JSS60iJ 3 TFT©f£8D5f££*-f„ 

[04] *mM\Z&tfZ>*yliy K t-A'-7'^ 
©PfiUCO^T^-r. 

[05] *J6m33«fctf2fc«fcr>T#&ft;fcTFT© 
tUIIIIIS©0d£j£T. 

[06] US*ftlC«J:STFT«D^8*tt6wt. 

1 0 1 «gi^*« 

1 0 2 TffigMtgt «Mfc&*> 

i o 3 mam mg&m 

1 0 4 f&RK (&ft&*) 

10 4- y-r h«a»R 

105 y-f httM (7^ = ^^A) 

1 0 6 MSttfctt <**LfMMb7»5 = # 

A) 

i o 7 mmmitm uv) j rwmfcT)v*-v 

A) 

10 8. Ill «i^i7*&ttfiB« 

110. Ill ft1&jfttWmW«L (HRD) 

112 y^r hi&fMR«3!>ms 

1 1 4 mmmmm mitmm) 

115. 116 ^ggB^ • mm (T)U$-OA) 
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